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“Unfortunately, little evidence supports the idea
that such programs </arge-scale monitoring
programs=> have contributed to informed
management decisions or proven valuable in
averting biological crises (GAO 1988, NRC 1990).”

Noon 2003



The Barriers of Science and Management



InlNeeztspiatile g2 oroviding the right inforrmation to i
flgrt o2odlaiin the right form at the right tirme.

So, how do we do this?




sy

Information needs to be applicable and it needs to
be reliable.



(Applicability)

Is the problem well suited for a science solution?

Mgt Goals;and/Ghjectives

Agree Disagree

Agree

710 Conflict

Expected Response to Mgt
(consequences)
Disagree

Adapted from Lee (1993) and Thomson and Tuden (1959)
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(Applicability)

Is the problem well suited for a science solution?

Mgt: Gaals and @Rectives

Agree Disagree

Policy

No Conflict (Negotiation)

Agree

If the conflict is better suited
to a policy solution, then
science often serves as a

displacement behavior.

Science

Expected Response to Mgt
(consequences)
Disagree

Adapted from Lee (1993) and Thomson and Tuden (1959)



(Applicability)

Is the problem well suited for a science solution?

OK, not all problems are well suited to a science solution... so what?
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(Applicability)

Is the problem well suited for a science (monitoring) solution?

e |Information, rather. than politics Is [imiting decisions
e Management repeated over time/space

e Uncertainty re ecological outcome

» Reasonable management control/options

e Reasonable institutional cooperation



(Applicability)

Identifying Information Needs

Quite often, information needs are determined hased on:

Tradition

What Is in the literature

What is easiest to get

We need to ask ourselves what would we do with
the information If we had it?
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Identifying Information Needs

Model building

* Models help us to recegnize what Wwe denit Knew:
o Start with simple conceptual models

o Highlight key uncertainties

(Applicability)



(Applicability)

Identifying Information Needs

Climate

i .

Forest insect and disease < Fjre Atmospheric Deposition

(Blister Rust, Pine Beetles) \/

WHITEBARK PINE Landbirds

(Clark’s
/ Utcracker)

Large Carnivores
(Grizzly Bear)

U



(Applicability)

Identifying Information Needs

Understand the difference and relationship between objectives and goals at: different spatial,

temporal, and organizational scales.

Manag(_ement £ ) Habitat ’ , o Wildlife
Action Response £ Response
||

sy



Objectives (Applicability)

Specific and Measurable

Non-specific- To improve wildlife habitat.

Specific- To increase grass production by 30%, withian expectation
that this will result in a 15% Increase In the number of prenghorm.




Objectives

(Applicability)

Action vs State (end vs means)
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Objective 2:

Objectives

Use fire to maintain and encourage plant
communities, especially the dry prairie and
longleaf and slash pine flatwoods.

Both fall’'winter fires and spring/summer fires

will be utilized in the flatwoods and prairie types.

These burns will mostly be restricted to
relatively small blocks. Stress to overstory
species will be avoided.

These fires will be ignited with the intent of
creating a mosaic or natural patchwork of
burned and unburned areas.

Natural or existing firebreaks will be used
whenever possible. New fire lines will be
developed only when safety considerations
dictate. Fire lines will be disked to avoid
interference with natural drainage patterns.

Percent and Date
Accomplished

100% - ongoing

100% - ongoing

100%, - oneoing

100% - ongoing
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(Applicability)

Identifying Information Needs

Manage_:ment £ ) Habitat ! ’ Wildlife
Action Response Response

“Action” objectives tend to focus on whether or not the
management action was performed... rather than on the
response to that management action



The Right Information
Objectives (Applicability)
1

This new habitat is
simply fabulous!




Objectives (Applicability)

|F we really want to address management. uncertainties
through science, then we need to identify measurable
conditions or states of the system (i.e. response variables),

In addition to the activities intended to influence that
condition or state.

l.e., the



(Applicability)

Objectives

Dry Prairie
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Objectives (Applicability)

Action vs State (end vs means)

“Use fire to maintain and encourage plant communities, especially the
dry prairie and longleaf and slash pine flatwoaods.”

1 17°C 15% 50% 52%
2 17°C 15% 10% 3%
3 17°C 15% 30% 24%
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Objectives (Applicability)

Action vs State (end vs means)

“Use fire to maintain and encourage plant communities, especially the
dry prairie and longleaf and slash pine flatwoods.”

Using prescription fire, reduce the saw palmetto cover on 900 hectares
of dry prairie habitat from its current state of 56% cover to a desired
state of 25% cover.



Objectives (Applicability)

Action vs State (end vs means)

Using prescription fire, reduce the saw palmetto cover on 900 hectares
of dry prairie habitat from its current state of 56% cover to a desired
state of 25% cover.

1 17°C 15% 50% SYAL
2 17°C 15% 10% 3%
3 17°C 15% 30% 24%

U



Objectives (Applicability)

Management vs Monitoring OLjectivVes

Management objectives should reflect the targeted (desired) condition,
state, or.dynamics of the system /we aremanaging.

Monitoring objectives should reflect the desired measurement of the
condition, state, or dynamics of the system.

note:



Objectives (Applicability)

Active Management in National Parks
People
Fire
Invasive Plants

Urnisesired @ehdamn



(Applicability)

We need to ask ourselves what would we do with
the information If we had it?



Tha mRignt Injorzition
(Applicability)

Thresholds




(Applicability)

Ecological Thresholds

Changing Ecosystem States

f_f




(Applicability)
Thresholds

Thresholds of Potential Concern

after Biggs and Rogers 2003



Thresholds of Potential Concern

1% Decline in
Deerfly Popn

Ecological/Risk

(Applicability)

Climate
Change

Emotional, Political, etc Impact

»

Loss of a soll Extinction of
microbe Grizzly Bears
Climate Potential for Management Control Recreational
Change Fishing

We)Y High



Thresholds of Potential Concern

Quality Indicator

High
(Desired Condition)
Good

Moderate

Poor

Reference Sample

(Applicability)

Management Threshold

> No Management Response

Management Responce

Adapted from Johnson 2001



Management Thresholds

Quality Indicator

High
(Desired Condition)
Good

Moderate

Poor

Reference Sample

(Applicability)

Management Threshold

> No Management Response

Management Response

Adapted from Johnson 2001



(Applicability)
Thresholds

The Management Response need not be direct management action

Heightened awareness / reporting (e.q., alert manager; of potential
concern)

Change in monitoring (e.g., change in frequency/intensity)

All “potential mgt responses need to be discussed and negotiated
and need not come from the | & M program.

Recommended Mgt responses need not be public

Mgt Response MUST be useful to Managers



(Applicability)

Thresholds of Potential Concern

Outstanding National' Resource WatersiMarmtamedin sunimpaired) Condition

— |nitial Condition h

eter of Interest
|
N\

Threshold ? —=E&

c
|

Par

Threshold ? ——— - [ egally Degraded



(Applicability)
Thresholds of Potential Concern

7. Years

A

Parameter of Interest

e e B B e e e IR e [
92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 O7 08 09



(Applicability)

ent policies are experiments;
“fearn from them!

Lee 1993
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(Applicability)

Adaptive Management

Think about the context of management options Iin the science
planning.

Consider management options/actions as “treatments” in an
experimental context.



(Applicability)

Adaptive Management

1. Iterative Process

2. Two Primary Functional Components

Science // [Learning

Monitoring Assessment

Policy / Adaptive

Decisions



(Applicability)

Adaptive Management

Management- Management still focuses on the management
objectives, but learning becomes an additional objective.

Science- It is the management objectives that are the target (i.e.,
source of questions) for learning, with an explicit purpose of using
what is learned to improve future management decisions.

So,,, in essence, management takes on a part of science (i.e.,
learning), and research takes on a part of management (i.e., the
objectives).



(Applicability)

Adaptive Management

Threshold
Restoration
Threshold l Action A

Adaptive Mgt
YeS 5__\) Opportunity

Restoration

Action B
Assessment

E
Active Mgt NO

Whitebark Pine




(Applicability)

Adaptive Management

Logistical Barriers
perceived lack ofiresources Source: Jacobson et al. in press.

lack of clear filpefingsygpals adicbiectives|\/janagement

Communication Barriers
Inability to interact across disciplines
lack of information flow within the management institution

Attitudinal Barriers
misperceptions that managers and scientists have of each other
concerns about job performance/accountability

Institutional Barriers
procedures of an organization
organizational structure and leadership styles

Conceptual Barriers
lack of understanding or experience with the process of science/mgt

Educational Barriers
Insufficient knowledge to design or implement program



(Applicability)

Adaptive Management

perceived lack of resaurces Source: Jacobson et al. in press.
lack of clear timelines, goals and objectives

Inability to interact across disciplines
lack of information flow within the management institution

misperceptions that managers and scientists have of each other
concerns about job performance/accountability

procedures of an organization
organizational structure and leadership styles

Conceptual Barriers
lack of understanding or experience with the process of science/mgt

Educational Barriers
Insufficient knowledge to design or implement program



Adaptive Management Barriers
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(Reliability)

The Right Information
(Reliahility)

Sampling (Survey) Design as a parallel to Experimental Design

Distributing the sample Distributing the sample
among experimental units across space (time)
Experimental Sampling (Survey) Design
Completely Randomized Simple Random Sample
Design

_ Cluster Design
Randomized Complete Block
Desigr Systematic Design

Factorial Design _ _
Generalized Random—tessellation

4 P
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The goal should be providing the to the
In the at the

Reguires Knowledge of the
Infarmation Needs

\ 4

The Right Information

The Right People I

- Requires Knowledge of the
The Right Form -

J > Decision Process
The Right Time .






The Right People

Who makes the decisions?
Who informs the people that make the decisions?

Who gathers the information for the people that inform the
people that make the decisions?

& Information » Decision Makers

- ﬂh‘
oy
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Monitoring
Program

The Right People

A
Report

Executive Branch /V
Brief I Chief

Park
Superintendent




The Right Form

Here is a typical Park Here is a Park Superintendent that
Superintendent uses the latest issue of “Ecology” to
Scientific Journals Inform management.

-

' @fﬁf}

N> Any Questions?



4 »ii

The Right Form

So, does this imply that publishing papers in
Ecology Is not a good means of communication?



The Right Form

Inventory & Monitoring

irm gl ey boee S byl

A | AR | SEATTEEDSE | SAUSIURING | BARE & BTSRRI | SUeS Boimds

Leamdbirds

Executive
Summary

Data & Results
Summary

Detailed
Analysis

This level would be a very succinct
summary intended for high-level
managers

This level would be a summary of the
data and results targeted for park
managers, interpretive staff, and/or
public looking for a little more detail.

This level would be a detailed data
analysis summary intended for park
resource specialists or scientists
seeking detailed information.

This level would be the actual data
intended for park resource specialists
or scientists needing to conduct
independent analyses.
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Whitebark Pine

Greater Yellowstone

Monitoring

Importance

Whitebark pine is considered a “keystone” species
in the subalpine ecosystem. @ Its best known role
in these ecosystems is as a high-energy food
source for a variety of wildlife species, including
grizzly bears. Dramatic declines of whitebark have
been reported throughout its range. due to two
major factors: 1) an introduced fungus, white pine
blister rust; and 2) heavy mortality from endemic
mountain pine beetle.

Source
¥ CRYN

Last Update
12/04/2005
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Status

e Thirty six of the 51 (71%) transects had some
indication of blister rust.

 Although blister rust was widespread, the infection
severity was relatively low.

e The estimate proportion of trees infected with
blister rust within the GYE to be 0.189 = 0.05 SE,
and most infected trees had <2 cankers.

0.401
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0.25

0.15

0.10

Proportion of Trees Infected

0.00

0.30

0.201

0.05+

90 91 92 93 94 95 96 97 98 99 01 02 03 04 05

Year

Amphibians
' Discussion Additional Resources
Invasive Plants Contact(s)
3 Our preliminary results indicate that the occurrence of white pine blister rust is Reports
Land Birds widespread throughout the GYE, although in most cases, severity is at relatively low Learning Center
levels. Links
Trumpeter Swans .l
& Done W Internet
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Whitebark Pine Issues

White pine blister rust

White pine blister rust, an exotic fungus first introduced to North America in
Vancouver, British Columbia in 1910, enters the stomata of the whitebark pine
needles and then erupts into cankers on the branches, leading to the cessation of
cone production and the eventual death of the tree in some cases (Tomback et al.
2001). White pine blister rust also requires Ribes species as an alternate host
(Tomback et al. 2001). Depending on the level of infection, a tree with white pine
blister rust can live for several years; however, saplings that are infected generally
die within three years (Koteen 2002). Infection by blister rust also weakens the
tree and tends to lead to death by an accumulation of factors, including mountain
pine beetle, other pathogens, root diseases and unfavorable climatic conditions
(Koteen 2002).

Mountain Pine Beetle

The mountain pine beetle (Dendroctonus ponderosae) is a native insect that has
coevolved with pine forests in the western U.S. (Logan and Powell 2001). Host
tree species of mountain pine beetle include: ponderosa pine, lodgepole pine,
western white pine and whitebark pine (Kipfmueller and Swetnam 2002). In some
species, such as lodgepole pine, mountain pine beetle plays a significant role in its
continuation on the landscape through providing periodic disturbances that kill
trees and create vast tracks of dead needles that serve as fine fuels for fire ignition
and spread (Logan and Powell 2001).
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Our preliminary results indicate that the occurrence of white pine blister rust is
widespread throughout the GYE, although in most cases, severity is at relatively low
levels.
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